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Bi SPUTMACHJIA YCTUPUJITAH KATTHK SPUTMA SIIUTAKCHAJI
KATJJAMMHUHI CUPTUHHU YPTAHUIII
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AHHOTALIMS
Yoy wmakonaga n-GaAs-n*(GaAs)ix.y(Gez)x(ZnSe)y tysuwnmanapu Ba Bi
sputmacuna ycrupuiran (GaAs)i.y«(Ges)y(ZnSe)y KaTTHK SpUTMAHUHT AITHTAKCHAT
KaTJIaM{ FO3aJIApUHHUHT CHEKTpad  (OTOCE3yBUAHJIMTH OyiUYa CKaHepJsaml 30H]
MHUKPOCKOIIH/IA OJIMHTaH SKCICPUMEHTA TAAKUKOTIap HATHKaJapy KeITHPHIITaH.
Kajur cy3ap: KaTTUK 3pUTMAa, SIIMTAKCHAN KaTjaM, HAaHOKpUCTaILIap.

AHHOTADNUSA
B nmanHo# paboTe NMPUBOIATCS pe3yJIbTaThl IKCIIEPUMEHTATBHBIX HCCIICTIOBAHUI
CHCKTPATLHOM (OTOUYBCTBUTEITHHOCTH n-GaAs-n*(GaAs)1x.y(Ge2)x(ZnSe)y

CTPYKTYPBI M TIOBEPXHOCTH SMUTAKCUAILHOM IJICHKA TBepAoro pactBopa (GaAs)i..-
«(Ge2)y(ZnSe)y BeIpamienHoi u3 Bi pacTBopa-pacmiaBa Ha CKaHUPYIOIIEM 30HIOBOM
MHUKPOCKOIIE.

KiroueBble  cioBa:  TBepIblii  pacTBOp,  AIHUTAKCHAlbHAs  ILJICHKA,
HAHOKPHCTAJLIBI.

ABSTRACT
This paper presents the results of experimental studies of spectral photosensitivity
of n-GaAs-n*(GaAs)1x.y(Gez)x(ZnSe)y structures and surfaces of an epitaxial film of
a solid solution (GaAs)1,x(Gez)y(ZnSe)x grown from a Bi melt solution on a scanning
probe microscope.
Keywords: solid solution, epitaxial film, nanocrystals.

KHNPHUII

SpuMyTKa3ruwin KaTTUK SPUTMAIAPHU E€TUILITHUPUIN 3aMOHABUM SPUMYTKA3rA4
ac000JIapyHH PUBOXKIIAHTUPHUILI YUYH IIyOXacu3 KU3UKUII YIUFOTAIM, YyHKH OUp HeuTa
APUMYTKA3rM4 KOMIIOHEHTJApUJIaH CHUHTE3 KWJIMHTAaH KAaTTUK BJpUTMa Xap Oup
KOMIIOHEHTHUHT a3aJTMKIapuHu Oupnamtupuiin MyMkuH [1,2,3,4]. Enementap
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ApUMYTKa3ruuwiap €Kd APUMYTKA3TUWIM OUpHUKMANap MabiyM Oup KypUIMaHU
SpaTHIl yUYyH TEXHHUK Tajabiapra xaBo0 6epmaca, Tajgabmapra >kaBod Oepaauran Oup
HEYTa SPUMYTKA3TUUIAPHUHT SHTU KATTUK OJpuTMack cuHrtesnanagu. lllynu
TabKUJUIALI KEPAKKU, KATTUK dPUTMA HUHT TAPKUOMHU CWUIMK Y3rapTHUPULI OpPKaIH
MaTEepUaIHUHT [5,6,7,8] acocuil 371eKTpOoPU3UK Ba ONTUK TApaMETPIapUHU OOIIKAPHILI
MYMKHUH, MacajlaH, TapMOKJIM OYIUIMK, CIeKTpan (POTOCE3yBUAHIMK MHHTAKACH,
naH)xapa rnapameTpu Ba Oomikanap. bouika TOMOHAaH, KypuiMalapHU sIpaTUIl yUyH
MoOC O¥ynraH I0KOpH cu(aTiau KaTTUK 3PUTMAHU OJIMII YUyH KaTTHK 3pUTMa TapKUOUi
KHCMIJIAPUHUHT MTaHXapa napamMeTpJapUHUHT SIKUHIIUTH KaTTa axamudrra ara [9, 10].
Iy myHocabat 6mian GaAs, ZnSe Ba Ge KOMIIOHEHTIAPH/IaH TAIIKUI TONTaH KaTTHK
pUTMA nry0Xacu3  KU3UKMII — YHFOTaAW, 4YyHKM Oy sSpUMyTKa3ruuiap
MOJIEKYJIaJJApUHUHT aTOMJIAPUHUHT KOBAJICHT pajuyciapyu WMFUHANCHU Ky/1a SIKUH Ba
yJapaaru tacMa OynumFuHUHT Kuiimatiapu (Eg) ce3unapiu napaxana ¢papk Kuiaau
(Eg, GaAs — 1.43 Z)B, Eg, ZnSe — 2.683Bu Eg, Ge — 0.673B) [1 1]

MATEPHUAJIJIAP BA YCYJLJIAP

GaAs, Ge Ba ZnSe KOMIIOHEHTJIApH YpTacHuja MOJEKYJSp aIMaIlTHPHUIIHUHT
KATTHK SPUTMACUHM MIaKUTaHTUpUII UMKOHUATH (1) Ba (2) popmynanapna Oepuiran
ME30HJIap acocuaa 0axonaHIu.

Az=(z,,+2,)-(z,+2,)=0 (1

Ar = ‘(I‘“, +1)—(n +1, )‘ <01-(ry+%) @

Ymby mMe3onnapra kypa, YpHHHN O0CYBYM KOMITOHEHTJIAPHUHT BaJCHTJIMTU OUp
xun (1) Oynuim kepak Ba MOJIEKYJAJIApHUHT KOBaJEeHT paauyciapuaaru gapk 10%
JIaH OIIMACIIUTH Kepak. YOy SpuMyTKa3rHuIapHUHT MOJIEKyJajdapyu aTOMIAPUHUHT
KOBAJICHT paINyCIAPUHUHT WUFUHIUCH KYJa IKUH (Tga + Fas = 2.44 A, 170 + rse = 2.45
A ¥ rge + Iee = 2.44 A) Ba BanenTmuknap 6up xun Ba 8 ra tenr. buno6apun, GaAs, Ge
Ba ZnSe KOMIOHEHTJAPHU SIXIIM KpUCTALIOTpadUK Ty3WIHINTa 3ra OYIraH KaTTUK
AIMAIITUPHUII SPUTMACUHU XOCUJT KAJTUIIIN MYMKUH 1e0 alTHIIT MyMKHH.

GaAs, Ge Ba ZnSe ypracuna OyHnall KATTUK SpUTMaHU ETUIUTHPULI YUYyH
A.C.CanioB TOMOHMIAH TaKJIU(] KUJIMHTAH MOJICKYJISIp KOMIIOHEHTJIap OWIaH CYIOK
(daza MoJienu acocuia IPUILIIITaH TEPMOJUHAMUK IIAPOUTIIAPHU SIpaTHILl Kepak. [12-
15]. Ymby monenra kypa, A""BV! sa A'BY! cundunaru spumytkasruunu Gupuxmanap,
myHuHrgek Ge Ba Si kaOu dJeMeHTap SPUMYTKA3THWiap CYIOK MeTauiapiaa
sputrwiranaa (Ga, Sn, In. Bi. Pb Ba x.k.) Terunum MoananapHUHT SPUII HyKTACH aH4Ya
MacT Xapopariap/aa, MoJIeKyJanap makiauaa oynaau (1-pacm).
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GaAs Ba ZnSe UKKUIUK OUpUKMAalIapUHUHT, IIyHUHTACK Bi -nmaru Ga, As, Zn Ba
Se aToM MOJJAIapUHUHT TypPJIM XapopaTiiap/ia d)pyBYaHIUTH YpraHWIIu.

T=750°C Bi

1-pacm. 750 °C xapopatna Bi na spuran GaAs, ZnSe Ba Ge, MosieKyagapu

Tannanran Bi-GaAs-ZnSe Tu3um#u ydyH ymOy MOACTHUHT XaKHUKUIIATHHH
tacqukiam Bi-garm GaAs Ba ZnSe UKKWIMK OMPHUKMAaJapUHHUHI >KyJa HacT
APYBUYAHIIMKKA 3Ta SKAHJIUTUINAP. Y JIapHUHT aJlOXHUIa KOMIIOHEHTIapH, sbHU (Ga, As,
Zn Ba Se, aToM Mojfanapu Oup Xui xapopatiapaa Bi ga yekcu3 €ku xKyjaa H0KOpU
spyBuUaHiukka sra (3 Ba 4 pacmiap). by mynu xypcaranuku, Bi na 750°C xapopatna
spuran GaAs Ba ZnSe uWKKWIMK Oupukmanapu anoxuna Ga Ba As aromuapra,
IIYHUHTJEK Zn Ba Se aromjapra napuananmaingu, Oanku GaAs Ba ZnSe
MOJIEKYJIaJapy IaKinuaa Oyaaam.

OpyBYaHIIUTH
GaAs uunr Ga - uekcu3
SpYBYAHIIUTH AS ~ 85 aT.%.
GaAs H Gaﬂ As
C o
o |l g% o U% H
0 % 8 O @)
S 8 o0 5 oO o %o
GO Momnekyna GaAs O Atrom Ga O Atom
a) 6)
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2-pacm. Nanmmuii apcennnuauar GaAs (a) MOJIeKyJIajgapy MaKiIuaa, ITYHUHTICK
rauuii Ba MUIISIKHUHT anoxuaa Ga Ba As (b) aromnapu makivaa spumu  Bi na.

OpyBYAHJIUTH
DpyBUYaHIIUTH p
7ZnSe ~ 0.35 Mox1.% N - YEKCHU3s,
' ' Se ~ 12 at.%.

ZnSe H Zn SeH

.OQH BQ 0 .OH.O

@ O @
sn O 8 00 sn 9090 ©
@)
@0 wmonekyna ZnSe @ arom Zn O arom Se
a) 0)

3-pacm. IluHk ceneHuaumHUHT ZnSe (a) MoOJEKylajlapH MIAKIUAA, IIYHUHTAECK
IIUHK Ba ceJIeHHUHT anoxuaa Zn Ba Se (b)) arominapu maknuaa Bi ga 750 °C xapopatia
DPHUILH.

HATUXAJIAP BA MYHO3APAJIAP

Kartuk sputmanunr snutakcuan kKartinammnapu (GaAs)iy.(Ges)y(ZnSe), GaAs
(111) n -Typnaru yTKa3yBYaHIMKAATH cyOcTpaTiapaa ycrupuinan. kku ropu3oHTal
opacujia KOWIaTUpUITaH cyocTpaTiap xkounamran sput™Ma Bi, GaAs, Ge Ba ZnSe
naH uoopat eau. CyOctpaTiap opacuiaru OVIUIMKHUHT KaJUHIUTH Maxcyc rpadut
TasHuiapy 6unan 0,45 nan 1,6 MM raga y3rapu6 Typapan. Ycu6 Gopaérran xapopar
750 °C, xkartmamMHMHT Kammeiaurd 10-15 mxm  O6yiran. OnMHTaH SIHTaKcHa
kamiamapaa  (GaAs)iy(Gey)y(ZnSe),  yTkazyBYaHIMK, KOHILECHTpamus  Ba
tamyBursiapHuHT xapakatdaniura Typu ECOPIA (Hall Effect Measurement system
HMS-550+AHTS55TS) anmaparu épnamuna  Yymdanau. Hatwkama snurakcuan
KaTmamjap n - THNWAArd  YTKa3yBUAHJIWKKA dra OJKaHJIUTH  aHUKJIAHIM.
TanryBYMIapHUHT KOHIEHTPALUACH Ba XapaKaT4aHIuTU Moc pasuniaa ~ 5-10%° cm Ba
- 9,2-11cM?/B-Cc HY TAIIKKII ST/,

4-pacMaa MOJICKYJISIp aJMAIITUPHUINHAHT KATTUK OSPUTMACHHUHT KPUCTAJUI
namkapacu kypcaruiral (GaAs)iy-.(Gez)y(ZnSe),. 4-pacmuan KypuHUO TYpUOIHKH,
Ga-As, Ga-Ge, Ga-Se, Zn-Se, Zn-As, Zn-Ge, Ge-Ge, Ge-As, Ge-Se tunuparu
KOBAJICHT OOFJIap KATTHK SPUTMAHUHT KPHUCTA/UT TaHXapacujaa MaBxyl. byrmai
KOBAJICHT OOFIAHWIIIIAPHWHT Y3WJIMII JHEPTHUSIIAPU Xap XWj OYiraHd ydyH yJjap
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KATTUK SPUTMAHUHT (DOTOCE3YBUAHIMK CIEKTPUIA MOC KeNaguraH YYKKUIAPHUHT
naijo Oyummra xucca Ky g MyMKUH.

4-pacm. (GaAS)1y-2(Gey)y(ZNnSe), KaTTUK SpUTMACHHUHT THIOTETHK KPUCTAIUIN
HaHXapacu.

Onuuran snuTakcuan KaTiammapHuar 1o3zacu SPM 9700HT (Shimadzu)
CKaHepJIalll 30HJI MHKPOCKONU &paamMujaa Tekmupwiad. KaTmammap cuptuHu
TEKIIUpraHaa, HaHokpuctamwiap (5-pacm) 6,5-7,5 HM OanaHJIMrd aHUKJIAHIU.
Hanoxpucramnap taruaaru keHmK ~ 120-150 am aam (6-pacm). DnuTakcuan KaTiaM
103aCH/]a KBAHT HyKTaJapUHUHT KOHIeHTpanusacy 2,5-108cm™ nu Tamkun >tam.

MKM
MKM

00

S5-pacM. ATOM Ky4d MHUKPOCKONM €EpJlaMHia OJIMHTAaH SIHWTaKCHAl KaTiiam

(GaAS)1xy(Gez)x(ZnSe)y 103acCHHUHT Y4 YIYOBIHM TacBHUpJApH, TaCBUP ymdamu S5x5

MKM2
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6-pacm.(GaASs)1x.y(Ge2)x(ZnSe)y  karTmK ~ dpuUTMa 103acufard  KBaHT
HyKTaJapUHUHT Yadamiapu keHriury - 120-150uMm, 6ananamru - 6,5-7,5 HM, KBaHT
HyKTajgapu opacunaru macoda 300-450uMm.

XVJIOCA

Bi -sputmacuian nbopaT TarJMKHUHT YEKJIAHTaH XaXKMH/Ia STHTH (GaAS)1.y-
2(Gey)y(ZnSe), Ba GaAs (111) KarTUK OSpUTMACHHH YCTUPHUINZA MOJEKYIISP
aIIMAIIHUAILIAPHAHT (PU3HMK Ba TEXHOJOTHK XYCYCHATIAPU YPraHUIIH.

(GaAS)1y-2(Gez)y(ZnSe), KaTTuk spuTMacHHUHT OMTTa KPUCTAJIH AIIHATAKCHAN
KaTJaMJIAPUHHU YCTUPHUII YIYH OINITHMaJl TEPMOINHAMUK IIIAPOUTIIAP aHUKJIAH/IH.
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